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^-71 ^#*HH ^eJM- <2£: #*<m a}o| 

71 ^tb Ji^SM: ^t^H, ^"71 t}-g- t±>§& ^#aH a>^> 7 ) ^ *3 ^1 

^ r-flolE-ll- ^^>JL, %7] ^ ^ o]^ ^ C)]o]Bll- # 2]e 

4^7fl^ o]^ ^*fl ttHo^ iL^-§- ^*>JI, ^ Z\] ol B] # 

^ 7}^r ^7fl^ ^el iL^&fri: 7]h]:0.5. ^3|5. D <H1 «7fl iffljEl 

y i^k^r ^th=K ^"71 ^#*]^ ^7fl iL^o.^. ^-7] wl-oH^ Ji^g^M ^ 

5Hfr w>oi^^ ^^-jz}. <yo]*} ^a-oi $j=^«.o_^ ^^el, 
S&ll- ^s>Jl, ai^ s) j-tg-o. ol-g-^ ^^hsl-^s.^] 

^7}7}^S] ^l^Ti^- ^5|-Al^ ^ ojo^ Afl-g-ig S 7 1^ 
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^l^^^ {METHOD FOR CONTROLLING IN PROCESSING APPARATUS} 
£ l£r ^°\] ^^Al^E^lo) 
£ 3^ ^^]o] rfl^o] q-^ufl r:^ 

£ 6^ Aj^-o]] CCf^ ^S)*} ^^fl ZL2flS. 

£ 7^: £ 6^ ^5. ^fltifll^V ^-Efll- ufEf^ ZLEfljEL . 

£ 8£- £ 7°) Ji^SMH §1^SE]^ 3i^(w>o]^^.)^- 

£ 9fe i^o} 0FFSET-X^1 tfltlr J±3#3 *]*H rcj-^ ^-g^^ l}-e}-u£ ziefls. 

£ 10^8- £ 93] j±^&^ i^H^^. ufEfufl ztefl^. 

£ ll€- ^ofl 3$ U <« q-Ef^ 
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3E 12 ifl*l 2E 20£- i^elM ^ *lH7j^ ^ 

£ 21 vfl^l SL 25fe ^gofl ^tt SL^o) ^ z\}°]7}<2\- 7}^ *\}o]7)2) ^J>. 
€-3.* HlSt!: ZLHflS. 

£ 26 tfl^l £ 35^ ^ofl -SL*]3M il^H ^Jis]^ ^ *>uH) 
-g-tt ^-2fl^. 

10 : 12 : S^^e]^- 

14 : <aef^l ^ i^*|iL)Jf 16 : 

20 : -2.wlelH 30 : o] $}o) 7 ] 

40 : ic^M^^l 42 : ^o]^ ^^o]^ 

44 : ^13 46 : BflH]^- 

50 ; 52 : *\] 1 

54 ; *f| 2 ^rH^ 56 : ^ 2 

58 : W : 

MS : ^Hfol^E A}o]m QM : v}3. 

IM ; ifl^r ^s^-y^E d]-3. 
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2****3 Ji*#* M^7] flfc Afl^ ^o^^-^Calms-nn . 

Adaptive Least Mean Square Neural Network) ^Jiej^ofl 3tb ****1£| ^]<H^«H] 

^ #3 §>u|-oi ^ ^(Photo-lithographic Process)^ ^^°))5L ^ ^ 

*\ €S*7> oj^fl cfl^^ - fl- ^T^o] ^ a]^ 7mo ) ^jlq 

AS, *# ^o] 7 ] Afl # ^ (Sampling) HJ£# #o]7] ^ a] 

<28> olE^V ^.g. m ^ o.^^ o. s JIB^o) f}- Afto S ^ 

#3 ^<1^> M7> ^0^ ; o]^ ^ 444 0^3.^ ^ 

* 7H«a^fe ^ $ ^ *4 ^ <^ H1 ^ ^ ^ ^ 

oil *\%*\°.3. <g*ft ^ **«4 *7W*lfc ^o]o] ^cf. 

<29> «]-iE^ ^ ^ofl^ ^ --i-^ - ^ A ]^c> ^ 7fl 

U\ $X^r x\]o] (Process Control System; PCS)^: 3l *3 4* ofl 

tfl« 5*W =.*•! M*M afca, 4tH g*« *W*1» 7>^H ^741^ ^i 
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<30> o^ # ^ ^ ^o.^. o]^ ^#0} 3^*11. ^ ^ofl aVcgAl 71^ # 

cflolBl (Hi story DataHl tfl*H 7}^*] 2) = ^ 

tt ^(static) ^Jl^^ojp.S. ^^^1 7]^]. ^ofl ^o]E-l7l- «-^^>7li4 

^^1 °f^( spec-out )S] IHS-^S «l«isr>^l ^#*y ^* ^^>Cr)o): ^ 

<31> ojol), S-^^j. ^3 £l go] ^7fl*H Wl^d^^ol a]a U Jo S 0} =Lc^;xl ^ 

^l^UKS. Limanond, J. Si, and K. Tsakalis, "Monitoring and Control of 
Semiconductor Manufacturing Processes" , IEEE Control Systems, 1998. /X. A. Wang 
and R. L. Mahajan, "Artificial Neural Network Model-Based Run-to-Run Process 
Controller" , IEEE Trans, on Component , Packaging, and Manufacturing 
Technology-Part C, vol. 19, no. 1, Jan. 1996. H *lHs):ii &t}. 
<32> ^d\) ^ 31°^!: 0}-%-*}^ Ai^SjS.^ *}-^X|^ ^ofl 

^S^^o) <&#f>}7\] ojo^o]^ ££-8- ^H^Hr ?H1 <3¥*fl ^Jl, 

^i^^(stepper) Ir^Hl tfltr -M^s] ^3)-2()^ol <y<>H<y %o] o>u)e|. 

^ ^^^4 -a-A>*> 2)]^^- history ^)o)Ei7> ^7fl^- d\] 
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^elM-, o]v]$r « 0 >«^ JL^^o] ^-g-i- <fl^ <g=<q 3^7] §l>ise) e)H3# 

t-*fl, ^>-g-5lJl EWMACExponential Weighted Moving Average) b}- 

<yX|s^(Time Series) «<H-°S 7l^€ ^ $1^ 7}^ a^eAo] 3.^ 

"<H#S ^#(E. Sachs, A. Hu, and A. Ingolfsson, "Run by Run Process 
Control: Combining SPC and Feedback Control" , IEEE Trans, on Semiconductor 
Manufacturing, vol. 8, no. 1, Feb. 1995. /N. S. Patel and S. T. Jenkins, "Adaptive 
Optimization of Run-to-Run Controllers: The EWMA Example" , IEEE Trans, on 
Semiconductor Manufacturing, vol. 13, no. 1, Feb. 2000. IT. H. Smith, D. S. Boning, 

"A Self-Tuning EWMA Controller Utilizing Artificial Neural Network Function 
Approximation Techniques" , IEEE Trans, on Components, Packaging, and 
Manufacturing Technology-Part C, vol. 20, no. 2, April, 1997. H 7flAlslc>| oit}. 

EWMA «o V ^^r S-^ol 7_>c^ «n> 0>L)e}- ^4 Q6\ 7_>^;*V H\ ^ 

(recursive) ^-g-o] 7}^>7l ufl^-ofl ^^ofl ^o] o]-g-s)j7 



i(0 = to(/-6) + (M)i(i-l) 

EWMA «<H^- 3-§-§ ofl ^ ^-g- Aj-g-^}^ j^o} dlolE^ofl 

£ JM« ^ Slfe *)1°1S7> q&$7) ^(estimation)* ^ 



<36> 
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<38> ^ > ^-n> ^E^(Kalman Filtering)* oj-g.^- d\)^ 7}^^- 7)^0} X\ 

i^S] ^JH^ol ^-Efl^-^-(state-space) ^nflo] n]^.« 0 ^^i (Differential Equation) £ 
^ ^r-f^^ (Difference Equation).^ 2. ^2)0} «J}a« ^(White NoiseH ^|«fl Zt 

<39> Aj^Bflo] ^.^^ol ^ol^ofl o^fl ^ nfl^ ^ ^ ^5j- 7 > ^^1^ ^ 

<40> x{k+\) = x(k) + w(k) 

<s)7)*], K*)^ iL^M ^s(-^ Q<£o] s)^ ^-oJe i-o]^ ^ojc}-. 
°1 n fl, 7>^tr ^Hfl ^ ^ -if-^# <gp>u)- ^ 

<43> .M. .EL*^ ^ ^efl ^fl^ ^)^§> 7 i ^ <$<q 4 

71 S^SS] 3HbH ^O^aI ^o. 2) 7 ^ # ^ M ^ o]«fl <2]^JE7r 

^°fl JL^-^A^. *}-g-^ ^ 9X^r ^fl^-gr ALMS-NN ^JIS^* 7>^1 ^ 

<44> Cfs ^ ^Efl^ cfl^o.JL ^ ^ 



<41> 



<42> 
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(Overlay Alignment Error)* *L^m ^ #*1 <gS}3M: ^^7} ^tr 

S£ ALMS-NN 7>^1 Ic^tf*^ ^o^M^ 3) o^cf. 

i*>^-i- ^r^, #7] iL*>SM- #ol^ #^0. S #71 ^#*13 ^Sbg- iL^M 

##^>JL, #71 t}.g- ##^H1 A>^7l ^tb ^ C-flolEi 

3- ^e]*r4. #71 -^#*H s^sl^ sl*iel#4 ^je.^ 3.- ^ ^ 
°1B1# #71 ^ t^j^s. 3.- ^ c-flolEls. - ^ 

7flSl ol^ ^^S^-Ei ^fl ti r olol^ JJL^SM- ojg ^ r-flolE^ ^ 7 > 

# 4^711^1 o]£ #1= iL^&l-g- 7la>o.s ^l^slS^Hl $\n ^7fl ^= 

* ^tH=T. #71 ^-^#^21 IjL^&O.^. #7l H>olol^ li^^JZl- ^fl_EL J£ 

^#*U, #71 J^rSM: A}-g-<5l-o} #71 ^.^^^ #71 

<46> ^, ^ ^^h^ i±^& ^oo^i & ^ ^ ^c«)^ ^sbh <a#>g 

*2J*U. x *<«<">fe- *fl^ ^M(Lot)2l §U£el# w>^-o.S ^*>J1, -C")51 

^1-711 *Kr J2_db<?] *~-C"X££.,g. ^ ojo^ #^ ttfl^ofl ^^-tr M£ 71 
5] *7V**|.jiS ^3sL#^ <**J4 sj--^. ol-g.* H ^( t racking)^7ll fo s ^ 
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^ X\&2\ ^5|. 7 > ^o. ^ o. A^o^ £.^7}- sjg^ cfl olE^ 

A>-g-7ltH ^l^^o] Sfl^Jl, ^ o| o]<2]ofl ~C">ofl n]*]^ 

cq«^ j2.o]o] y^ig- ^-fofls A]^5]s^ol «Kfir^# ol-g-^ J^oj- tfl 

<49> uJ-eH, ^ ^^o] ^Aj-g^ol^^S ^ ^]o]B^l ^ 

3-f7> #<H*<H &7}*\SL5L #<U ^ 

<50> TgTgc)}*) ^ wj-ojo^ j^a- ^cf^- cf-g- ^Hd^§ 7f 

<51> w 

v - 1 V r W+n- i sh 

•^bias jrr ^-i L w X \ l JJ 
V" i=n-W+\ S~~y 

<52> - «, 

c$7]*\, «H<H^ J£^&, * o)^ 4o]o] 
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*M3* ^71 ^ ^g^s o]^ ^ cflolEil- ^ a|e a. 

Ell: ^ 7># ^7flS] o]^ ^ iL«## 71^3. ^l^^S^-oll o}*fl ^ 

^£4 # 7 ] Af-g-^H #7) ®EL ^.g. 

*KE.^- # 7 ] ^Al^l4. 

<55> ^oflAi ^^^]o)l^ Sj^jLs} ^ Ai0 j b)1e]#, PPID(PR0CESS PROGRAM 

ID), aflol^ I, Hflol^ II7> £ - c-)]o1e]# ^ ^^=3 ^ ^ol^js 2*3. 

-s-ma* oi-g-^H Ji^gst^ hh^ -st* ma, #71 ^tna* c] 
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<58> 



<59> 



<60> 



£ # #^^1 3# ^l^Al^Eflo] uj-Hl-uflcf. 

M^l(io)^ a**|a|*(i2), S^Kl $ ^^^^(14) $ «**)^Jf(ao)- 



<6l> £S^«l(lO)fe 4old|(f) W ^2^* ^(deposition)**, ^ 

Meflxl^M H^liE ^.g. ^ A| .^ H 

* ^*Hr Me] 4:^151-3) (photo lithography) ^<H <Sj*|) ^o]^ ^-o)) ^uj.^ ^ 

■a- 



<62> 



<63> 



<«> 5ng^emi2HH^ ^o l5) - 7]# ££€ iESefl^H^ n 



<65> 
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<66> ^^B]^-(16)<H1^^ 141 ^1^^ liM L^g-^, UVW aV-g-*}- «L 

£0- A}E»^ ^7^*>^ ^H^H] I£jfl7lAE 2flEi0l 

<67> o]5f ^o] iS^-yl(io)l- ^}c^ ^ols)( W ) ^-o)] I£efl7]AE jxflEl^. 

#-8: 7>^1^ 7># JLtH3M #^71(20)1- fe^l #3^- SHl*fl<>> ttcK 

£5^1 ^H* -r^' £t}. tc|.^ ( $)]o]3|( W ) ^ofl «-7>sl D]i^e}o)^E &;£ 

sf|E}#^ iflf ^e^-Ol^E u>3.(IM) A}o]o] dx/dy^- ^^^Tfl H)J7 ( o) g| 

°1eH1 cfl*V -M cf-a-sj- ^-o. pI^^^oi^e sj-el-onE-l-i-^- ^#^7)1^^. 

<70> l)^o]s] ^-^ 

<72> ^7)1^^ (SCaling); ^1^1 £]*fl <=>] 3E1 #3 sfl^o] 5|-o. ; ^-5>S ^-tfl^ 35=. 
<73> ^(W ROTation); <ge}-<yi£H afl^o) ^^KI^e 7 ]^^o]] tflsfl foj^i 



75-15 



1020010039371 2001/7/2 
<74> aJjECORThogonality); *)3. ^}5E. 

<76> 3|e]€- s|#(reticle ROTation) ; efl^#ol ^fl^s]^ ^ol^e sfl^^) 

<77> eflEl# ^(reticle REDuct ion); j^^tA $o)tf afl^ 

31(44), 5flE}#(46) ^ ^7fl# S^t)-. %Wf[<*\ %o] Bj|El#(46)£) n}^ 

<79> n}-eH, 3H=) ^Sf^S^ %}o)&\ i^ol^](42)o)l ^)^|^ *Ho]sj(w)^ ^ Y 

<so> nJ-sH, ^eflo] ^71(20)^- £ 4*11 S.X\^ i 07 fl^ *3 ^bJe], 0F-X, 0F-Y, 

SC-X, SC-Y, 0RT, W-R0T, RED-X, RED-Y, ROT-X, R0T-Y« ^ *S ID^r ^ 

^e)H *H 71(30 W] ^I^W. 

<81> ^ofl o}<g- ^5)]o] Ji^^ 711 °] 7} (30)fe i^S^l, ^ ^Efl^o^ ^ 

^iS, ^OO-fc ^-5}7] ^ Adaptive Least Mean Square Neural Network (ALMS-NN) 
^Jl^#* ^trck i^eflo] ^1^71(30)^ #«1 ^SM: ALMS-NN <£Jie)#ofl 
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^ "5c— ID 13. FWD t-lHEi, RET cflolB], NN HHb], in 3ME)3- i 

<82> «^7]>H, FWD 3MiHfe KEY ^( LAYER ^ ^E^oIji, ret t-lH^Tr wHo^ 

c-IHeHjl, NN 3Hb^ ^sl^oMH t^k*}^, IN cllclEl^- iL^, 



<83> ALMS-NN QJL&l^ 

<84> ^^o^ ^ g\±3\--5}7} ^SflA-^ sj ^ *<>0# 

<85> £ 6 £- ^#3. 650 *E<£) tiHEi-i- ^ J±3# ^ SM-ol, 

offset-x^l tfltb ^-wl ZLSflSS i+Bfifi 3Ht}. £ 7^ £ 62] # 

<86> S. 6 tfl^l £ 8°fl ti>fif ^-o], *00£- Sfl^ ^-e o] §1>, £ e1^ 

i^tb #3]7> <£ ^ SIA^, v)+5L£\ IS ^^tb W>o]ol^7> ^5} 
€ £ ^ SW. 

*h BASE I, BASE II ^ ^o] 7 >^] iojio] ^ofl 
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<89> 5- HHH<4 ^">^r ^r^Hr i^j^^ol ^ eg <*j ofl Jie 

°J£13 ^=££- ^efloi ^7l^ ^ ^dbs^l ^-u] ji^a ^OOS] 

JL^H 7>^-tV ^cf . 

<91> ALMS-NN <3:uie)<i^H^ *OOfi] a^^<y ^*fl ^C")^- alijg.eH 

<92> <q ^S-t]] ^ j^O] ^ = Aj«.o. -j_ 6jo]2| ^ ofl°-o)l ^ 

^ 7^ 1-7>^H 1=^ =L ^iTjsls.^ ^^s(-(back propagation) 

«bs^ °]-§-^H ^(tracking)£}7fl X ««C">^ ^-2-*r» a^S^tf. 

<94> Ul-el-A^ , ^iS^o^ X\?m ^2}-7> 3.^1 8£-gr ^ -f 7]^ Ji^ Al^ofl^ §-^ 7 > 
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*C«)ofl <3^-g- n]*^ ^.o^ ^o]ol ^o_s_ A]^S] S nj-ol ^TjJ *J-^S^ o} 



<95> i. W») ^ 

<96> (1) S.<|| §]^ S ^7l- ^ 7 fl*V ^-f 



<97> 



<98> 



^'-^ol olrfjl 7>^§>^>. 2^, x\m^ ^-o] ^ 5-1 



<100> 



t A-(»))-0 



<101> o) B-SL 

<102> 



lim(l E**V))=^+lim(l S^ A w (m)) 

«->00 ** /77= 1 /Z-^OO " /77= 1 



X bias 



75-19 



1020010039371 20Q1/7/2 



<104> 



Sl^SEjeJ- SfliE BASE I #Hji4 BASE II 5)1^#£) ^ ^ 

<105> 2^£S, o1e^> ^^o]o. ^o>^ 7l <^ H ALMS-NN <^J7^#oflA^ 



<106> B 

r =_ V r W+n-i sh 

*bias w Li L ^ X 

yy i=n-W+\ 



<!07> ~ 



<108> ; ^ 



<109> ^ , , 



<no> (2 ) §l^ Eel7 |- ^fl^j ^ ^ 
<m> , , , 



75-20 



1020010039371 2001/7/2 

£ ^iL» W s|§ ^ &tf. ZL^uf, r]BH^ §1 

- £5 ^ T^-fi-di ^ Base I Base II PPID^I *H nfl^-ofl ^ 

el^sell- ^ SL±_°\ xtfl^ojcf. ZLeiJE.^, z]- ^i^e) =f-^ 

AiCPPID, Base I, Base II, Reticle)^ # ^ o]s. ^ 

<114> y _ „™ , BASE1 , JMffiff /?£r 

A te * few X to" 1 " X bias^ X bias 

< 1 15> x PPID TC BASE 11 „BASE I RET 

~" ^ ppid, BASE I, BASEII, RETICLE 0 !] tfl-§-§Kfr 

RET 

% ^ x „ la sO\v^ > M-x^^l ^-£-i-£r ZL Aj-cfl^o.^ P] u) gj-cfji ^- ^ olcf. 
^ §l^S2l7> ^ ^-fofl o]^ 

~J -L-o a ^ />/>/D ~^ ..BASE I _ BASEII 

<116> ^^ S El7> ^7fl§>Xl ^-fo,]^ cf^-o]] ^ig- 27HO] <>l-g-SH 

(PPID, Basel, Basel I, Reticle) M-EHfl^S. t!:^. tf^- ^^-^.^ 

75-21 



1020010039371 2001/7/2 



<U8> (a) Base II, BASE I PPID ^ ^tflSbi- x "-si\ -fi-^ 

H3, H4)°l ^-cfji 7>^^>. 

<i20> HI = PI, BIl, Bill, R\,x bias \ 
H2 = PI, BR, BIB, Rl , x bia 2 
H3 = P2,BI4,BII2,Rl,x bias 3 
m = P2,BlA,BlB,R\,x bi J 

<i2i> H14 H2b BII2S1- BII3^}r cj-Sui 14^^ ^£.^r -^^^Ji, ^7>^1 

3. H34 H4^r BII2^ BII3^ 4 = il ufn^l ^Adfc-b ^1J^§- ^ &cj-. 



<122> 



<123> 



^7fl ^ Hiofl tfltl ^"'f ^-o] 4^^- ^ o^Cf. 



<124> 



<125> ^^=^0] 7H> 3^ ^ BASE II, BASE I, PPID &°-3- 

^^w-o] x t, ia , 6\) t}^ ^^iLtf ^^-§1 3.71 nfl-g-ofl H l, 

H2, H3fe eflE]# ^oj H14 ^t!: ^ JLB^o) 



<126> 



<127> 



(b) Base II S^b BASE I ^Sbg- o)^^^^.^ 
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<128> ***»»«■ ^*>JL ^ *]iSel7> H = {P, BI1, BII2, R} olej-ji 

f>W. 2. Base II # m7fl^ t-flojEi H1~M €^fl*lol, zJzHl gflxg- 

<129> m 

w ,=1 



<130> (3) Mtf ^ ^ 

<131> t£Q] ^fl *!«8*}-JL*} ^ ^-J=ofl tfl^ ^.QJ ^JLS] tiH^7> ^^§>Xl 



2. U-^ 

<133> <y^3Hl n]^^ ^ ^-S^ §l^S2l7> ^rf. 

<134> ^ ^ ^JSleH Cfltb ^olBH o]^ol ^71^ ^-Eflo] 
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<135> 



<136> ole]^ #%*HH aj-g-^- ^ JL4^?1 ^ *KHr -il^sL^ o] 

<137> ^fl ^ Al^^oflA^ 0^*> S.^ ^ ^^oio. ^ 

*>7l §l^Se]# «<>)1 tfl^ CflojE^ ^*)}*\5L afl^a 7ltb ifl 

°>7]s1ji ALMS-NN ^JZe)^)^ o] 5] ^ £3j.ja.°l-g- 

<138> ~ 

«93#(50)4 I7fl^ #^ TfSll- #«^(58), H^JL ZI-2J- 5 7fl, 

57fl, 371] ^30.3. ol^^l 3^o] ^u* #(52) 54 ( 56)^. ^ 

(Multi layer percept r on ^sls.^ 4)-^ ^tiV^«y _£-ff- 

(error back propagation) «<H# ^-g-M^f. 
<139> tflEo^^ <3S^(50), o. H#(52 ^ 56)> ^^^(sg) wj-^vo.^ <&%$6) $X<L^, A 

U= (feedforward) ^]^3.°)t\. 

<140> ALMS-NN ^al^^ofl^ oj-g-^. ^=.<*^ ^^oflAife oj^^ (50) o| ^ tnoi 

o^s))^ °1 ^ ^°fl^ ^H^(52, 54, 56) oil 3 
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#^#(58)^.5. o) 7ltfl&-§- HlS^ ZL *>o]» #c^u}-7>fe 
y oH^^- «S3#£(*IMH)(w)* 2:^§>JL, ^Hf^H e^^SM sf^^oflA^ 

<141> A]^S]^n>^ ^7jS# -i-t!: Ali^Sl #^£r ^ij. . 

<142> m+1 /.ffl+1 / ot+1 m . rm+k 

a =/ (w a +0 ) 

<143> o^H, m ^ 0,1, ... M-l °}JL, a^r A tt€^ w>o]^^ ; f ±=. ^i^^ 



<145> 



= (*(*) - a(l))\t{k) - a(i)) = e\k)e(k) 



<148> 



<146> <^ 7 H F ^ *}^SL*m M-^vfljl, ^ n o V ^ Wj-O]^^ BflEil- uJ-Ej-vfl 

<147> Cx^H ^4^^ 3^7^} ^JLB^-g- ^l^l^S 3.^}^ ^4 ^tf. 

/(Hl) = w ffl (it)-aA/Yi m (it+l) = ^)-as ffl 

<i49> c^7l^ #5L(sensitivity)S *>Jl *31^_°5. S^ig ^-cf. 

<150> m v m, m) ( m+UT m+\ 

s =F (n '(w )s 
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<152> w , 

m v Af-1 v 2 1 

5 ->$ -> • • • 

<153> qJ 7 ]^ o>Efl ^ S^^Cf. 

5 = -2F (n )(t-a) 



<155> 



<156> 



*J«) = f(*J*-l)>iJn-2),xJhl)) 



<157> 



<158> ^#(52, 54, 56) ^IK^Lfe 4^ i^fe *)rL5L°)~ 

(sigmoid) °l-g-^4. 

<159> 



Ku)= 



1 +exp(-au) 

<160> #^ ^f€^ ^d^^S A>-g-^4 

<161> 



^1^5)5.^ ^^^^4 *HHr^ ^7fAl7]7] ^*fl ^EJJ. ^o.^ 
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<i62> 3 , Photo ^ <$mk q^Tg ^ -a^^s^ ^u-^ 

<163> £ 121- , £ Al^Efl^ ^ Aj^Eflo^ ALMS-NN ^ g 

^ ^ f-* ^7l^*>cf(si02). ojo^A^ Aj^s.^ oj^m-ji(si04) Aj^ £ = 7 |. 
^SJEI^I S-ILS.^**)*}^. ^^(S106). 

<i64> S106#7|HH ^-5L^1^ iL^H efls = # go^ # 7 ] ^ 

7]sJ-^ ^ ^o\) cfl<y*>ji(S108), ^«^£tt ^^^cf(SHO). 

«*> sioe^n^ *sslj=7> o>qia slj=5l=o]*i* anafctKsm). sii2**4H s 

<$^}JL S^-fr ^ W( S 114). 

<i66> siio^tJI * SIM^^II- SJ=J2.« ^W(S116). 

<167> £ 13a ^ £ 13b# %^f>}^, H<$5L^ #<$^<&o) #^olxl§ ^l^^-ji, ^ s 

#^^(S120) ^l<y J*Szlb»_os BlU^t}-. 

<!68> SllS^^ofl^ ^ o] . q ^ ^ C-i)olE^# -^SL^l A>-g-^ 

^«a^(Si22). tfl<y^ ^ ^ft^o] ^s.^. 

#«1 ^ i^^-i- 31#*}-J!(S126) -g^tf ^r^W(S128). 
<169> S128&4M *J «7fl C^olE^ ^ *1^£S17> &4W*| 

^-^-^1^(S130) Afls^ «M<H^ c-flolE-ls ^7>*>ji(S132) S118#7fl» ^fl^-tj.. 

<170> S130#7HH ^ *]^ Ss } cflolEi7> ^7.fl*Hr ^-fofl^ ^ el^£Sl Hfc]^ 
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tflo]B]7> ^£-9- A>ol^ol 7 >l- ^tb^(S134). S134#3HH Afoj^o] ^^-ofl^ 

Al-o]^ ti>ol^^ ^S^-g; ^^Jl(S136) S118#3m S134#tHH 
QS-t *WS7> o]-^ ^°fl£r w>ol^i^ ^£kg- ^j-ji(si38) S118^-7fl# ^^^-4 

<i?i> £ 141- ^-^>^, SE£t^A^ ^^^j7(si40) ( 37>x] ^ 

2.= <H] 1^5^ REQUEST £1-(S142), FEEDBACK 5L^(S144), MODIFY 5L-&(S146)1- 

<172> £. S]ffl^E S.1-(S142)^^^ Afl^g- fE 7 } ^-tijofl EEHO] 

(track-in)^ ^-M g)| o] e^ # °MAi £1^]^^ A>-g-^ tflci^ 

(S148). ALMS-NN <£uL3^M3 *-Aj ^.Ecq ^1=3 ^i^, ^ PPIDt Base I? 
Base II, Reticle* ^-^^Jl -cj-^H ^^tF *liSe)# ^ f e§a 7]-g-S&-g- rtfl^ 
HM^i* ^cf(si50). 

<173> cflolEi#ol ^)^- ^JjLofli. 107fl^) «H<H^ 31 o]Bil- 

S1^^(S152) Cll- l^M^H cfl^- Ajfg y^jg^-O.^ ^ ^.e^] cflt!" ^""^ 

<174> S150#7lHH *]^SEl fflolE^f ^-f 2#7fl£] -fr 

^*fl ^*}7l wH^i 0.^5.^ ^^^4(S154). 

<175> S152 ^ S154<HH w}o]<H^SMr &IL&^r ^is}7} $\S}<*\ £f|- 

^*H(S156) <^3M- 

<176> . . 

37fl^ 35 = Ji^^M: 71^0.^ ^Mj^ 
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<177> 



<178> 



<179> <^ 7l x^ /"C")^. 3z):=i£):= (feedforward) <Q t±. 

<180> ^(orthogonality)^ ^-f ^ t}s. E] -i-sj.^- ^b] iL^SM 

*(») = /(„) +/(„) + ^ ^o^j 7 ] nfl^-oj) ^Wg. nfli4 ^ ^ ^ 
* *H7} ^7]7ll ^Cf. 

<182> 14^, ^£2) 4^" S^l^l^. 



^W*>7l ^§lH^r 2} = ^ ^.^Sflo) ^7}°\ ^-§-*Vr4. c^ig 

4^4 £4. 



<183> 



<185> 



i(«)= \n)-j{n)-e{n)=i{n)-j(n) 



<188> 
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<189> S156^1 o]&<%*\ w>o]^^^ j^j^j. + ^-fofl^ AflS.^ o^«l^. 

^:^>J1(S158) ^^1^ ^ feo)| cfl^V <y^^ 3^3. # 

^Sj-JL ^ojEil- *1#tWS160). 
<190> S158#3HH *«#^ ^Jlsj-cfji ^nfEj^, Afl§^ ^1^^- ^ji^ nflAjx] 

« ^ cflolE-lS ^^cKS162). 

<i9i> £ i 6 ^- ^-s^, ^je^s}^]^ cj] o] e-| 4§- g] ^cf(si64) . 

5^^«fl cflo]Bia] ^o] SPEC-IN RANGE Jit} 5«fl °1#S]7} o>Yi7>* ^*>ji(si66), 5«fl 
^^fl ^ DilolE-]* ^a] 4^ cj]o]El (ASS-DATA) °fl *| ^ 

WCS168). 

<i92> S166^^1^)^ 5 «fl n]n>o] ^ o.^^ ASS-DATA°fl A) tg*fl ^ = 4)^ ^-<H ^ 

— 3M^» #^(S170), sfl^ ^Eofl tfltF ^SeJ ^7-lH^# -tl^ sjs.^ 

<^Hl=« ^ J±3?M: 3l^tf(Sl72). 

<193> °)6]A^ t Aj^J- C-l)olEll- ^CflolE^-j7(S174), <$ 3| o] E Jpr 

ofl nflS! JES-^JlS. Sj€^i}(S176). 
<i94> £ 17# l-is}^ , S-^sj-o] £foil^ ASS-DATA!- #^*H £^)e1 -^Hl 

3MW-(S178). °H SL2\ °\) ^ ^-H #3L» «g^^ji(S180) *fl^ 

ASS-DATA 0 !]*) ^Ml*>Jl(S182), ^M)^ £ q E i #ofl t^#3)oj^-4 

(S184) . 

<195> JE 18a ^ 51 18b« , wM<H^ -fr^S-l-^l^^ ^ 

# ^ BASE II ^^-^ Cfsjl l-H*] 37]]^ ^£.^7> -g-oj 
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«W<H^ cflolEl* ^#^(S186). S186#3HH ^*fl*Hr *1» *fl 

3*>Jl(S188) ^-f ^7fl fis} ^o^^j. w>o)o^ c-llolBl* ^#^cf(S190). 

wKM^ cllolEil-# w}^- BASE 11^ tfifl wj-ol^^s. ^ 

tW(S192). 

<196> S192^7}HH ^tfl «>ol^^ 7 |- ^fl^ ^-f°fl^ f^*}^ 2]f|iM Sl€tb 

nf(S194). S192#7}HH ^-^Hl ^ tftfl «}°1<H^7> ^*fl*l*l S188#7j] 

°fl*l »H°1^ BASE 1^ cfsjr uft^^ 37]]^ 

7} v\o]o]^ t-llojE^ ^#*W(S196) . 

<197> S196^^]^^i cflolE^7> ^fl<5Kr*l-I- *)l£Ls:}Jl(S198) ^fl^ ^^}^ ^ 

^-J=<4 ^-«J3r «H<H^ HH^-I- ^#*>tq-(S200). «H^i ^o]E^# 

^ ^ BASE 1^1 #tfl 4°]°1it ^ttc|-(S202) . 

<i98> S202<a TlH^ #tj) tiVol^^]- ^sfl^ ^-fofl^ ^§>ji Elfll^E s.^-^. 3^ 

cf(S204). S202#3HH «>ol^^7l- S198^:^H1^) ti}olo^ £\]o] 

^#*1:4(S206) . 

<199> S206^^)^l^ dl^B^V ^^5>^11- ^la.s:}Jl(S208) ^^Mm ^ 

3eH<4 wj-o]^^ 3H^» ^#*WS210). bH 0 !^ cflo]E^# 

^ ##tb w>5f ^o] ppid^ #tfl ti>o]^^^. ^tWS214) . 
<200> S2141&3HH wH°1^> ^-sfl^ ^-foll^ El^ll^E 2.-1-S. e)Htb 

4(S216). S214#3HH ^t!r #tfl ^H^V ^Sfl*l*l ^ 
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AA BASE II, BASE I ^ f>M*£ tfe.uZ M-^^l 37fl<2} •&]i£E)7> ^Htb «H<H^ 

cflclE]^ sg^S-i: ¥W(S212). 
<20i> £ 19* #2:^3, 41 ^J" 413 ^ HM^I* ^cflolM^Jl 

(S214), 1*1- #^(S216), 2*> #3(S218), 3*> £rH# #^(S220)# 7^ 

*1 ^r#W(S222). 4>#€ ^— Ji^^ bH<H±M ^> 

<+SH ^1 iL^Sbi: ^l-arW(S224) . 
<202> £ 20# ^-S^, 41 ^ ^ cfl °1 E S^Hfe ctf^s)- *J-^-g- ^§>o^ 3x> ^ 

Hf^i 1*>£-^*}*1 *>3)lS zj- #511- 7fl4>W(S226~S230). °l°H , Tfl^M 

#5L^1 -g-#*H 3*} ^Ht^i i*> ^H^M *>3l3. zj- ^ *fl°l if ^c-Ho]e^^ 

(S232-S236) 41^ ^ ofi o] e ^- f^Lth=h 

<203> * £.-£>] ^| 

<204> 5L2]^ig£: A, B, 3cfl5l JE£#wl dH&M cfl^fl ^A]^rf. ^ x\%. 

^jiel^jq-si ^^yljai- ^-sfl alms-nn ^jie1#^ ^^*>^4. 

<205> ^ ^r^A]^ IS ^ «}S o]JfLo^;*]i=. ^7l nfl§- 

^1*J^>JL \+ ^ 5 Lot ^512] *3*l# 6 l ^ ^£.*>» ol-g-3- ^ 

<206> ^^HliEl- ^)«fl #^^r SL^l^^ 1^ ^^^^>7> spec-in ^<H^1 & 

spec-in ratio°14. 7l* ^Jiel^^ spec-in ratic-b c-fl o] b1 ^ 
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°l-8-«H ^fc, ALMS-NN ^Jliq^ofl tfltflA^ ALMS-NN tt.3L2l#<HM *J-*1 

3-§-3£* 3-9- ^€ SMe^ 7>^ spec-in ratio 

<207> 

«■ *J=ofl>H *^ <L*]z]}o) ^^^^#^C")o]s} ^ji, ALMS-NN ^Bl^H ^]a>^ 

tr* ^°1 ^^t}. 



<208> 



<209> ZL^Jl, 71* ^JlSl^-i- ol-g-^^ ^ Afl-^-^^ + ^ ^o fo | ^ 

ALMS-NN <£J15l^-g; 3-§-M* ^-f ^ spec-in ratio* ^#^3 s)^ # 



<210> 71* Al^oflAi ^tg«flc> 5]^ ^^jH^r, ^1^^J17> ^ Lot 

^ *liSEl# £fe Lot* 7}^ Qo) #6\ ^jl^ cflolBl7> ^4-(no 

history case)^ §)^Ssll- ^ Lot* 7>^^ ^0.14 ^«fl^l 71*1:* ^M- 

H ^)o]b\m. ais]^. ^ oj- ^-f (old history caseH*}. 

<211> Al^eflol^^X-1 J7^*l 7ltr^ 150 Lot 7l-§-X|7j-olt}-. ^, Jg.<g ^^ £ sl c-Ho]El7l- 

*7fl^>i4 150 Lot^m *^fls-H ^ old history caseS. Ji&Cr. *}u}-o] 

Lot* 7>^l-^cll X\l}£- cfle^ 40^-01^]^ 5.^ Lot 6\] cfl«fl ^ o] o|=o^j^ ^ 

■f*h8: ol-g-SpJELS. 1 Lot 7>^Al^ cflef lAl^o.^. +8^5- * ^7} &* %SLsL 
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<212> n^^i, 150 ^E. %S.e>\ 7}^X\#o]t£ tfl^= 5 vfl*l 6<a 3 £3 Al^>o. S -g. 4, ol 

Lot ^1 ^*fl Lot 4 -g^*)- Lot^l 7]^ ^Jiel^oii 

<21 3> Spec-in ratio* ^* r 7l ^efl Offset-X, 0ffset-Y^ ^4. -0.03-0. 03, Scale-X, 
Scale-Y, Orthogonality, Wafer rotation-Y^ Tj-f^ -0.3-0.3, zl^ji Reticle 
reduction, Reticle rotation^ ^-ffe -1.5-1.5^ spec-in ^fl-S- ^-§-^^4. 

<214> < A Jr 7 j ^o,] cfl^j. ^ > 

<215> . . . . 

c i]°m -r ^ 52007fl ir No history cases^ 40s|7 r zt ^ofl^) x *oteg. 

-R-^H A r -§-^- ^-ffeiSJHjn, old history cases^r 99s) 7> ^ijojcf. 



<216> 



<217> 



* Spec-in ratio(%) 





ALMS-NN 


1 7\>£ | 


1 off set-x | 


91.01 


1 89.27 | 


I of fset-y 1 


89.64 


1 88.35 


1 scale x 


87.49 


! 86.46 


1 scale v | 


83.24 


! 84.15 


1 orthogonality 1 


81.87 


i 79.15 


1 wafer rotation | 


89.76 


1 87.69 


1 reticle-reduction! 


94.97 


1 94.15 


| reticle-rotation | 


86.31 


I 82.08 



<218> 

* ***-» -fHr^ ^>-8-tr spec-in ratio(%) 
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<219> 



X bicts- 




\ offset-x 


92.30 


offset-y 


30.77 


scale x 


84.62 


scale y 


69.23 


orthogonality 


76.92 


wafer rotation 


92.30 


ret i c 1 e-reduct ion 


76.92 


reticle-rotation 


69.23 



<220> * old history case^l spec-in ratio(%) 



| old history 


t offset-x 1 


82/83 


I offset-y ! 


77.78 


1 scale x ! 


92.93 


1 scale y j 


84.85 


I orthogonal ity I 


84.85 


1 wafer rotation 1 


87.88 


1 ret i c 1 e-reduct i on | 


89.90 


|ret icle-rotat ion j 


85.86 



31 %■ 340071] ^ No history cases^ 63s) 7} ^^^^.JL, ZL x ba ,s^ 

-fr^*H A l~§-tr ^-T-^135)c.lJl, Old history cases^ 1613} 7> 
* Spec-in ratio(%) 



<225> 



! i ALMS-NN 


7|£r 


1 offset-x 


92.21 


87.85 


1 offset-y ; 


96.54 


93.06 


! scale x 


98.18 


97.20 


! scale y i 


96.57 


94.68 


! orthogonality ! 


92.87 


90.06 


1 wafer rotation I 


98.00 


96.53 


1 r et i c 1 e-reduct i on I 


99.76 


99.62 


| ret icle-rotat ion I 


99.37 | 


98.21 
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<226> 



* -R-^*fl ^>-§-tb ^-f^ spec-in ratio(%) 



<227> 





j offset-x | 


69.23 


i offset-y i 


30.77 


1 scale x 1 


100.00 


1 scale y 


76.92 


1 orthogonality 


92.55 


! wafer rotation I 


96.89 


1 ret i c 1 e-r educt i on I 


98.76 


|ret icle-rotat ion [[ 


96.27 



<228> * 0 id history case^l spec-in ratio(%) 



<229> 



| old history 


! offset-x 


91.30 


I offset-y I 


95.03 


! scale x | 


95.65 


1 scale y I 


91.92 


1 orthogonality 1 


92.55 


! wafer rotation I 


96.89 


I ret i c 1 e-r educt i on I 


98.76 


|ret icle-rotat ion I 


96.27 . 



<230> 



<231> 



<t %■ 300071] # No history casesTr 71^7} ^5)^JL, ZL ^<>JM 
-fr^^H A}-g-^ 3-f-fe23iMjL, Old history cases^ 70^7]- 



<232> * Spec-in ratio(%) 
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<234> 
<235> 



1 


ALMS-NN 


i 


1 offset-x 1 


95.86 I 


95.43 


! of f set-y 1 


94.68 1 


94.67 


i scale x ; 


93.84 i 


94.07 


i scale y i 


82.36 1 


87.77 


1 orthogonality 


86.97 


88.63 


1 wafer rotation ! 


89.33 i 


90.23 


1 r et i c 1 e-r educt i on | 


92.39 1 


96.07 


I reticle-rotation | 


96.23 I 


94.13 


* x bias^. -ft-^isfl Xy^fjV ^-t-^ spec- in ratio(%) 






1 offset-x I 


82.61 




I off set-y 1 


56.52 




1 scale x I 


91.30 




i scale y ! 


86.96 




! orthogonality I 


78.26 




1 wafer rotation i 


69.57 




|ret icle-reduct ion| 


82.61 




| reticle-rotation | 


82.61 





<236> * old history case^l spec-in ratio(%) 



| old history 


! offset-x 


88.57 


1 offset-y 


85.71 


1 scale x ! 


87.14 


! scale y 1 


87.14 


I orthogonality 


90.00 


1 wafer rotation I 


76.29 


1 r et i c 1 e-r educt i on I 


75.71 


|ret icle-rotat ion | 


88.57 



<238> ##tb 2.^*1 €4» ^WS, spec-in ratio^ ^-f ALMS-NN <gJLZ]^o] 7]# 

^JLE^l Hl^fl ^ 3*r* iL°]JL 9X-£r-Br ^ &t}. 
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<239> ZL&IM-, ALMS-NN ^JI ^1<^*V 7R> ^ spec-in ratio^ ^iL^fe 

jIBJ^ nfl, S.^^ ^I^MM iL^al Sife ALMS-NN spec-in ratio^ 

<240> _2_tf|3H ^^7lSl Ji7] ^*fl A Jl7l^ ^ 4§=^ 7} 

^ ^11 £ 21 tfl*l £ 25<HH ZLSflS^l M-Ej-ufl Ji&ilM- 71^ tJl^^o!}- ALMS-NN 

e *H*r 2.91^. (B, C17H] rfl*V 7^1 ^ ^_2.* r AS 71^- -B- 

<241> ^] ^#^8 7l fl*IHfe ^ t-flolE-171- €^11*r*l ^ ^ 

^-oll ALMS-NN <£jl5m* 3-g-*lW x »«.s .fr^H °l-§-tr ^-^M- §]^S.el 
oj-g.^^^- ^0.0^ spec-in ratio7> #31 spec-in ratio^r ti]J5l3^g- nfl ^0} 

<242> ^ *)+5L^7} ^fl*r*l V\n x >»'&-£ 4Hr^ ^ 91^ ^3^- 

^1 ^-1-^- A 3L7)7\ 32.5%, B3L7}7} 20.1%, CS7l7> 32.4% ^£53-^, -fr^tr 
^ °l-§-*H <8mk°-g, ^-i- #^tf:n. 7>^^* xtfl^ spec-in ratio 

#31 spec-in ratio 12-4^ ^ ^^^1^1^: cfl^ 70-80% ^ 5ft 

<243> ^.Hfl^ ^l^SBl c-flolEil- ol^Q^. ^-fofl tfl^. S pec-in ration S.^^* *J 

4 ^1 H.-T- #31 spec-in ratio^r ^ tfl-g-^ H°l^l °1^ 

ALMS-NN £uZ.e)^§- ^-g-^tr^ <g3L^<%*\ €■ ^3l7> HH^l A>-g- 7 ltb 
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^i» 



<244> 



ALMS-NN ^Jie]#^ *M1 ^Hl^l ^ eJ-^ ^f^g- ^ ^ 3<a 
<fl ^^1*>^J1 Elliot # 67^-M^I 
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LOT ID 
OF-X 

OF-Y 

sFx 

SC-Y ~ 
ORT 
W-ROT 

RED-X 
RED-Y 

ROT-X 
ROT-Y 
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-S104 



NO 



_NO_ 



LOAD? 



YES S108 



L 




S112 



YES 



S114 
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